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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as follows: 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 

23, 24, 26, and 28 as shown in figure 1. 

The description of figure 3 appears to indicate that the figure is based on a prior 
art printhead model (HP57). This figure should be labeled as "PRIOR ART' (or at least 
"RELATED ART") in accordance with this description. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d), or amendment to 
the specification to add the reference character(s) in the description in compliance with 
37 CFR 1.121 (b) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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Specification 

2. The abstract of the disclosure is objected to because of the word "comprises" 
which is considered legal terminology and improper for a patent abstract. 

Correction is required. See MPEP § 608.01 (b). 

Claim Objections 

3. Claims 2, 3, 5, 1 1 , 17, 20, 22-33, 36, 37 and 42-45 are objected to because of 
the following informalities: 

In claims 2, 5, 1 1, 17, 36, 39, 44, and 45 "the memory element" is recited 
however since plural memory elements are previously recited this should be more 
properly stated as -at least one of the memory elements- or an equivalent. 

In claims 13, 14, 47, and 48 "the pnp devices" is recited however antecedent 
basis is provided for only one pnp device. It is suggested that an intermediate limitation 
be provided in claims 13, 14, 47, and 48 specifying that there is a plurality of the pnp 
devices. 

In claims 20, 26, and 27 "the fuse element" is recited however no antecedent 
basis is provided for a fuse element. In light of the specification it is suggested that the 
fuse element be specified as at least one of the memory elements to overcome this 
objection. 
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In claims 22, 23, 31, and 32 "the circuit element" is recited however since plural 
circuit elements are previously recited this should be more properly stated as -at least 
one of the circuit elements-. 

In claim 23, "..configured to the circuit element.." should read -..configured to 
isolate the circuit element..- in accordance with the intended meaning. 

In claim 33, "the fuse density" should read -a fuse density- since this is a new 
limitation. 

In claims 42-45 "the surrounding guard ring" is recited however there is no 
antecedent basis for this term in claim 40. It is suggested that these claims be amended 
so as to depend from claim 41 which contains the appropriate antecedent basis. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1, 2, 16, 35, 36, and 50 are rejected under 35 U.S.C. 102(e) as being 



anticipated by Hu et al. US 6,568,783 B2. 
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Hu et al. discloses, regarding claim 1, a programmable memory (75) on an inkjet 
printhead chip (figure 7), the memory comprising: 

a memory array having a plurality of memory elements (fuses 87 in figure 1 1 and 
described in column 4, lines 45-56); and 

a bipolar device (one of the diodes 88) isolating a memory element (87) from 
another memory element (87) in the memory array (as explained in column 4, lines 20- 
25 the bipolar diodes function to isolate separate power supply lines for the separate 
memory elements and thus also isolate the fuses used as the memory elements). 

Regarding claim 2, the memory elements (87) are fuses (figure 11). 

Regarding claim 16, the bipolar device (88) is a diode (figure 11). 

Hu et al. discloses, regarding claim 35, a method of providing high fuse density in 
a printhead heater chip comprising: 

arranging a plurality of memory elements (87) in a memory array (as discussed in 
relation to column 4, lines 45-56 and shown in figure 1 1 the fuses are manufactured on 
the printhead chip); and 

isolating a memory element (87) from another memory element (87) in the 
memory array with a bipolar device (88) (as explained in column 4, lines 20-25 the 
bipolar diodes are provided to isolate separate power supply lines for the separate 
memory elements and thus also isolate the fuses used as the memory elements). 

Regarding claim 36, the memory elements (87) are fuses (figure 1 1 ). 

Regarding claim 50, the bipolar device (88) is a diode (figure 1 1 ). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

5. Claims 1, 2, 4, 15, 19, 21, 31, 32, 35, 36, 38, and 49 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Ishinaga et al. US 6,243,109 B1 in view of 
Davis US 4,064,493. 

Ishinaga et al. discloses, regarding claims 1 and 19, a programmable memory 
(PROM 5) on an inkjet printhead chip (100) (figure 1, column 2, lines 35-52, column 4, 
lines 1-10). 
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Regarding claims 4, 21 , and 38, Ishinaga et al. discloses that the memory (5) is 
formed on a heater chip (100) with plural laminated heaters (ink ejection elements) 
(column 3, lines 45-57, column 6, lines 24-31). 

Ishinaga et al. discloses, regarding claim 35, a method of providing a 
programmable memory (PROM 5) in a printhead heater chip (100) (column 3, lines 45- 
57, column 6, lines 24-31). 

It is noted that, given the description of Ishinaga et al., broad teachings relevant 
to PROM, and the circuitry used therein, would also be relevant to one of ordinary skill 
in the inkjet art because Ishinaga et al. is particularly concerned with PROM placement 
on inkjet printhead chips (column 2, lines 47-52). 

Ishinaga et al. fails to disclose, regarding claims 1, 2, 15, 19, 31, 32, 35, 36, and 
49, the conventional PROM architecture in which the PROM includes a plurality of 
memory elements arranged in columns and rows wherein the memory elements are 
fuses and a bipolar device that comprises an npn device that isolate the memory 
devices. 

Davis provides details, regarding claims 1, 2, 15, 19, 31, 35, 36, and 49, of a 
conventional PROM memory with column and row memory cells and explains that fuses 
are used as memory elements and bipolar npn transistors are isolation elements for the 
fuses (figure 3, column 2, lines 6-13). Regarding claim 32, the circuit elements are 
formed as a layered integrated circuit including resistive (i.e. heating) portions (22) 
(figure 1c, figure 3). 
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It would have been obvious for a person of ordinary skill in the inkjet art at the 
time of the invention to use the conventional PROM configuration as described by Davis 
for the PROM on the inkjet printhead chip as taught by Ishinaga et al. 

The motivation for doing so would have been that this PROM configuration 
provides advantages of low current during programming, simple production, and 
efficient size as explained by column 1 , lines 39-44 of Davis. 

6. Claims 1, 2, 4-6, 12, 19, 21, 22, 28, 32, 35, 36, 38-40, and 46 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Ishinaga et al. US 6,243,109 B1 in view of 
Duval etal. US 4,112,505. 

Ishinaga et al. discloses, regarding claims 1 and 1 9, a programmable memory 
(PROM 5) on an inkjet printhead chip (100) (figure 1, column 2, lines 35-52, column 4, 
lines 1-10). 

Regarding claims 4, 21 , and 38, Ishinaga et al. discloses that the memory (5) is 
formed on a heater chip (100) with plural laminated heaters (ink ejection elements) 
(column 3, lines 45-57, column 6, lines 24-31). 

Ishinaga et al. discloses, regarding claim 35, a method of providing a 
programmable memory (PROM 5) in a printhead heater chip (100) (column 3, lines 45- 
57, column 6, lines 24-31). 

It is noted that, given the description of Ishinaga et al., broad teachings relevant 
to PROM, and circuitry used therein, would also be relevant to one of ordinary skill in 
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the inkjet art because Ishinaga et al. is particularly concerned with PROM placement on 
inkjet printhead chips (column 2, lines 47-52). 

Ishinaga et al. fails to disclose, regarding claims 1, 2, 5, 6, 12, 19, 22, 28, 32, 35, 
36, 39, and 40, the conventional PROM architecture in which the PROM includes a 
plurality of memory elements arranged in columns and rows wherein the memory 
elements are fuses and a bipolar device that comprise pnp floating gate devices that 
isolate the memory devices wherein the pnp devices are joined at the n-type base. 

Duval et al. provides details, regarding claims 1, 2, 5, 6, 12, 19, 22, 28, 35, 36, 
39, and 40, of a conventional PROM memory with column and row memory cells and 
explains that fuses (F9-F14) are used as memory elements, bipolar pnp transistors (85- 
90) are isolation elements for the fuses, and the memory elements are connected by a 
floating gate arrangement (figure 6, column 7, line 45 - column 8, line 13). Regarding 
claims 12, 28, and 46, the gates of the pnp transistors (85-90) are connected at the n- 
type bases via resistive regions 72, 73, 76, and 77 (figure 6). Regarding claim 32, the 
circuit elements are formed as a layered integrated circuit including resistive (i.e. 
heating) portions (22) (figures 8 and 9). 

It would have been obvious for a person of ordinary skill in the inkjet art at the 
time of the invention to use the conventional PROM configuration as described by Duval 
et al. for the PROM on the inkjet printhead chip as taught by Ishinaga et al. 

The motivation for doing so would have been that this PROM configuration 
provides advantages of high memory density with reduced manufacturing cost as 
explained by column 3, lines 13-22 of Duval et al. 
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7. Claims 3 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hu et al. US 6,568,783 B2 in view of Baek US 2004/0085405 A1 . 

Hu et al. discloses the subject matter of claims 2 and 36 as described in the 35 
USC 102 rejection. 

Hu et al. fails to disclose that the fuse comprises TaAl or TaAIN. 

Baek discloses that TaAl is a preferred material for fuses on inkjet printheads to 
optimally fuse with the least energy (paragraph [0015], [0027]). 

It would have been obvious for a person of ordinary skill in the inkjet art at the 
time of the invention to use TaAl as the material for the fuses of Hu et al. as taught by 
Baek. 

The motivation for doing so would have been to minimize energy requirements 
as taught by paragraph [001 5] of Baek. 

8. Claims 7, 8, 23, 24, 41 , and 42, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishinaga et al. US 6,243,109 B1 in view of Duval et al. US 4,1 12,505, 
as applied to claims 6, 19, and 40, and further in view of Oakes US 3,697,828. 

Ishinaga et al. in view of Duval et al. render obvious the subject matter of claims 
6, 19, and 40 as explained in the 35 USC 103 rejection above. 

Ishinaga et al. in view of Duval et al. fail to disclose p-type guard rings positioned 
around the pnp transistors of the memory to isolate the pnp transistors. 
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Oakes discloses that p-type guard rings are conventionally employed to isolate 
pnp transistors (abstract). 

It would have been obvious to a person of ordinary skill in the inkjet art at the 
time of the invention to utilize p-type guards as suggested by Oakes for the pnp 
transistors of Ishinaga et al. in view of Duval et al. 

The motivation for doing so would have been to solve the problem of short 
circuits efficiently (column 1, lines 13-45, column 2, lines 33-52). 

9. Claims 9, 10, 25, 26, 43, and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishinaga et al. US 6,243,109 B1 in view of Duval et al. US 4,1 12,505 
and Oakes US 3,697,828, as applied to claims 7, 23, and 41 , and further in view of 
Uchida US 4,723,155. 

Ishinada et al. in view of Duval et al. and Oakes render obvious the subject 
matter of claims 7, 23, and 41 as explained in the 35 USC 103 rejection above. 

Ishinda et al. in view of Duval et al. and Oakes are silent as to the positioning of a 
fuse memory element relative to a guard ring and fails to teach using n-type guards. 

Uchida discloses positioning fuses of PROMs within guard rings (fig. 4A, 4B, 
column 2, lines 7-33) and using a dual structure p-type/n-type guard ring (column 7, 
lines 25-38). 

It would have been obvious for a person of ordinary skill in the art at the time of 
the invention to position the fuse memory elements of Ishinada et al. in view of Duval et 
al. and Oakes within a dual n-type/p-type guard ring as taught by Uchida. 
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The motivation for doing so would have been to increase the reliability of the 
PROM memory as taught by columnl, lines 10-15 and column 2, lines 7-11 of Uchida. 

10. Claims 17, 33, 51, and 53 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishinaga et al. US 6,243,109 B1 in view of Duval et al. US 4,1 12,505 as applied to 
claims 1,19, and 35 above, and further in view of Prall et al. US 5,636,172. 

Ishinaga et al. in view of Duval et al. render obvious the subject matter of claims 
1,19, and 35 as explained in the 35 USC 103 rejection above. 

Ishinaga et al. in view of Duval et al. teach, regarding claims 17, 33, 51, and 53, 
that a programming transistor (shunt transistor 91) is used to facilitate programming of 
the PROM (column 3, lines 34-41 of Duval et al.) 

Ishinaga et al. in view of Duval et al. fail to teach, regarding claims 17, 33, 51, 
and 53, any specific memory density for the fuses of the PROM. 

Prall et al. notes the conventional desires of fuse density in fabricating memory 
devices and mention a constraint of a 3 micron pitch (column 1 , line 46 - column 2, line 
2) and teaches an forming an improved pitch of 1 .25 microns (column 4, lines 7-27). It is 
noted that either a 3 micron pitch (333 fuses/millimeter) or 1.25 micron pitch (800 
fuses/millimeter) are above the claimed range of a fuse density producing 200 
bits/millimeter). 

It would have been obvious for a person of ordinary skill in the inkjet art at the 
time of the invention to provide a fuse pitch as taught by Prall et al. producing a memory 
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density of greater than 200 fuses/millimeter for the programmable memory on the 
printhead chip of Ishinaga et aL in view of Duval et al. 

The motivation for doing so would have been that the memory of printhead chips 
requires a large memory density (as evidenced at least by column 3, lines 58-65 of 
Ishinaga et al.) and Prall et al. provides a solution to producing the desirable high 
memory density. 

11. Claims 18, 34, and 52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishinaga etal. US 6,243,109 B1 in view of Duval et al. US 4,112,505 
as applied to claims 1,19, and 35 above, and further in view of Baek US 2004/0085405 
A1 and Fujita et al. US 6,733,100 B1. 

Ishinaga et al. in view of Duval et al. render obvious the subject matter of claims 
1,19, and 35 as explained in the 35 USC 103 rejection above. 

Ishinaga et al. in view of Duval et al. fail to disclose the number of fuses or the 
resistance of the fuses. 

Baek discloses a programmable memory on an inkjet printhead chip (paragraph 
[0014]) comprising fuses having resistances greater than 5 ohms (paragraph [0060]). 

Fujita et al. discloses the requirements for memory on an inkjet printhead and 
notes the capacity of 1 kbit (1000 bits which requires 1000 memory elements) (column 
1 4, line 61 - column 1 5, line 21 ). 
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It would have been obvious to a person of ordinary skill in the inkjet art at the 
time of the invention to provide the fuses of Ishinaga et al. in view of Duval et al. to be 
greater than 5 ohms as suggested by Baek. 

The motivation for doing so would have been to avoid the problem of inadvertent 
fusing caused by noise when the fuse resistance is too low and to keep printhead size 
small as explained in paragraphs [0017] and [0018] of Baek. 

It would have been obvious for a person of ordinary skill in the inkjet art at the 
time of the invention to use at least 128 memory elements to store at least 128 bits of 
data as suggested by Fujita et al. in the memory of Ishinaga et al. in view of Duval et al. 
and Baek. 

The motivation for doing so would have been to have enough memory in order to 
store information necessary for error correction, printhead identification, and other 
pertinent data as cited in column 14, line 61 - column 15, line 21 of Fujita et al. 

12. Claims 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishinaga et al. US 6,243,109 B1 in view of Davis US 4,064,493, as applied to claim 19, 
and further in view of Baek US 2004/0085405 A1 . 

Ishinaga et al. in view of Davis render obvious the subject matter of claim 19 
described in the 35 USC 103 rejection. 

Ishinaga et al. in view of Davis fail to disclose that the fuses of the PROM 
comprise TaAl or TaAIN. 
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Baek discloses that TaAl is a preferred material for fuses on memory devices of 
inkjet printheads to optimally fuse with the least energy (paragraph [0015], [0027]). 

It would have been obvious for a person of ordinary skill in the inkjet art at the 
time of the invention to use TaAl as the material for the fuses of Ishinaga et al. in view of 
Davis as taught by Baek. 

The motivation for doing so would have been to minimize energy requirements 
as taught by paragraph [0015] of Baek. 

13. Claim 54 is rejected under 35 U.S.C. 103(a) as being unpatentable over Baek US 
2004/0085405 A1 in view of Fujita et al. US 6,733,100 B1 . 

Baek discloses a programmable memory on an inkjet printhead chip (paragraph 
[0014]), the memory comprising: 

memory elements (fuses 206) having resistances greater than 5 ohms 
(paragraph [0060]). 

Baek fails to disclose the number of memory elements used. 

Fujita et al. discloses the requirements for memory on an inkjet printhead and 
notes the capacity of 1 kbit (1000 bits which requires 1000 memory elements) (column 

14, line 61 - column 15, line 21). 

It would have been obvious for a person of ordinary skill in the inkjet art at the 
time of the invention to use at least 128 memory elements to store at least 128 bits of 
data as suggested by Fujita et al. in the memory of Baek. 
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The motivation for doing so would have been to have enough memory in order to 
store information necessary for error correction, printhead identification, and other 
pertinent data as cited in column 14, line 61 - column 15, line 21 of Fujita et al. 

Allowable Subject Matter 

14. Claims 11, 13, 14, 27, 29, 30, 45, 47, and 48 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims and provided 
the noted formal objections are corrected. 

The prior art of record fails to provide sufficient teaching or motivation to one of 
ordinary skill in the inkjet art to provide the additionally recited features of these claims 
in the combinations as claimed. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Blaise Mouttet who may be reached at 
telephone number (571 ) 272-2150. The examiner can normally be reached on Monday- 
Friday from 8:30 a.m. to 5:00 p.m. 
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Art Unit: 2853 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier, Art Unit 2853, can be reached at (571) 272-2149. The fax 
phone number for the organization where this application or proceeding is assigned is 
(703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. A 



Blaise Mouttet March 04, 2005 





